Effect of ozone on lysosomal enzymes of alveolar macrophages engaged in phagocytosis and killing of inhaled Staphylococcus aureus.
The role of lysosomal enzymes in the inactivation of inhaled bacteria by alveolar macrophages was studied in rats infected with aerosols of Staphylococcus aureus and then exposed for 5 hr to 2.5 ppm of ozone to determine whether pollutant-induced defects in phagocytic killing were associated with reduction in enzyme activity. Rates of bacterial ingestion and the activities of cellular acid phosphatase and beta-glucuronidase were measured simultaneously in in situ perfused right lungs by sequential staining of frozen sections for enzyme and bacteria. Quantitative measurements of enzyme activity within macrophages without ingested bacteria were made with a computer-controlled cytospectrophotometry system. Exposure to ozone resulted in diminished rates of bacterial clearance and ingestion, large increases in numbers of intra- and extracellular staphylococcal microcolonies, and an absence of enzyme activity for macrophages containing bacterial microcolonies. Enzyme activity was unimpaired in macrophages without ingested bacteria. These results, in which absence of enzyme activity occurred only in macrophages subjected to the dual insults of ozone exposure and ingested bacteria, prove a relationship between impairment in bactericidal capacity and cellular activities of lysosomal enzymes.